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7KLV SDSHU GHVFULEHV WKH XVH RI WUDQVDFWLRQDO GLVWDQFH WKHRU\ 7'7 DV DF RQFHSWXDO
IUDPHZRUN WR XQGHUSLQ WKH GHVLJQ DQG GHOLYHU\ RI D IXOO\ RQOLQH ILUVW\HDU PDWKHPDWLFV
HGXFDWLRQ PHWKRGV FRXUVH WR SUHVHUYLFH WHDFKHUV ,W LGHQWLILHV NH\ LVVXHV HYLGHQW LQ WKH
PDWKHPDWLFDO OLWHUDWXUH FRQFHUQLQJ PDWKHPDWLFV HGXFDWLRQ LQ JHQHUDO DQG SUHVHUYLFH
WHDFKHUPDWKHPDWLFVHGXFDWLRQLQSDUWLFXODU,WGHVFULEHVWKHXVHRIDFRXUVHGHVLJQSURFHVV
EDVHG RQ GDWD FROOHFWLRQ DQG UHIOHFWLRQ FRXUVH UHGHVLJQ DQG LPSOHPHQWDWLRQ RI GHVLJQ
FKDQJHVLQDF\FOLFDOSURFHVVWRDFKLHYHFRXUVHREMHFWLYHV
7KH FXUUHQW VWDWH RI PDWKHPDWLFV HGXFDWLRQ LQ $XVWUDOLD KDV EHHQ FKDUDFWHULVHG DV
SUHFDULRXV 5XELQVWHLQ  7KH $XVWUDOLDQ $VVRFLDWLRQ RI 0DWKHPDWLFV 7HDFKHUV
$$07KDVUHSHDWHGO\H[SUHVVHGFRQFHUQVDERXW$XVWUDOLD¶VFDSDFLW\WRGHYHORSDFULWLFDO
PDVV RI \RXQJ SHRSOH ZLWK DQ DSSURSULDWH PDWKHPDWLFDO EDFNJURXQG WR SXUVXH FDUHHUV
UHTXLULQJ PDWKHPDWLFV 7KLV VLWXDWLRQ GRHV QRW ORRN OLNH LPSURYLQJ DV WKH QXPEHU RI
VWXGHQWVHQUROOLQJLQKLJKHUOHYHOPDWKHPDWLFVFRXUVHVDWXQLYHUVLWLHVLVGHFOLQLQJ$$07
0D\  S  7KLV GHFOLQH LV RI VLJQLILFDQW FRQFHUQ WR RUJDQLVDWLRQV VXFK DV WKH
&RPPRQZHDOWK 6FLHQWLILF DQG ,QGXVWULDO 5HVHDUFK 2UJDQLVDWLRQ &6,52 DQG WKH
$XVWUDOLDQ %XUHDX RI 6WDWLVWLFV $%6 ZKR DUH H[SHULHQFLQJ GLIILFXOW\ LQ UHFUXLWLQJ
DSSURSULDWHO\ TXDOLILHG JUDGXDWHV %URZQ  7KH VLJQLILFDQW LVVXHV H[SUHVVHG
FRQFHUQLQJ WKH QHHG IRU WKH GHYHORSPHQW RI TXDOLW\ SUHVHUYLFH PDWKHPDWLFV WHDFKHU
HGXFDWLRQ SURJUDPV *UHVKDP  DUH SRWHQWLDOO\ H[DFHUEDWHG E\ WKH VXEVWDQWLDO
H[SDQVLRQ LQ UHFHQW \HDUV LQ WKHQXPEHURIXQLYHUVLWLHVRIIHULQJPDWKHPDWLFV HGXFDWLRQ
FRXUVHV WRWDOO\ RQOLQH RU LQ D EOHQGHG PRGH ZKHUH VXEVWDQWLDO FRPPXQLFDWLRQ ZLWK
VWXGHQWVDQGGHOLYHU\RIFRQWHQWRFFXUVDV\QFKURQRXVO\
6XFK FRQFHUQV DUH SDUWLFXODUO\ UHOHYDQW WR WKH DXWKRUV LQ UHODWLRQ WR WKHPDWKHPDWLFV
HGXFDWLRQ PHWKRGV FRXUVH FHQWUDO WR WKLV SDSHU ZKLFK LV GHOLYHUHG IXOO\ RQOLQH $ NH\
XQGHUVWDQGLQJ RI WKH FRXUVH LV WKH YLHZ WKDWPDWKHPDWLFDO OHDUQLQJ LV HQKDQFHGZKHQ LW
RFFXUVLQVXSSRUWLYHOHDUQLQJHQYLURQPHQWVFKDUDFWHULVHGE\SDUWLFLSDWLRQFRPPXQLFDWLRQ
ZLWK SHHUV PDQLSXODWLRQ RI OHDUQLQJ UHVRXUFHV DQG RSSRUWXQLWLHV IRU FROODERUDWLRQ
$OWKRXJK XQLYHUVLWLHV KDYH LQYHVWHG KHDYLO\ LQ WKH XVH RI OHDUQLQJPDQDJHPHQW V\VWHPV
/06 WKHUH KDV QRW EHHQ DQ\ DFFRPSDQ\LQJ HPSKDVLV RQW KH GHYHORSPHQW RI DQ
DSSURSULDWH SHGDJRJ\ WR VXSSRUW VWXGHQW OHDUQLQJ RQOLQH /DUNLQ -DPLHVRQ3URFWRU 	
)LQJHU  *LYHQ WKH UDQJH RI LVVXHV SUHVHQWHG LQ WKH OLWHUDWXUH LQFOXGLQJ WKH
SUHSDUDWLRQ RI IXWXUH SULPDU\ WHDFKHUVZKR DUH DEOH WR WHDFKPDWKHPDWLFV LQ DZD\ WKDW
GHYHORSVFRQFHSWXDONQRZOHGJHDVZHOODVSURFHGXUDODQGGHFODUDWLYHZD\VRINQRZLQJDQG
GRLQJPDWKHPDWLFVWKHFKDQJLQJODQGVFDSHRIKLJKHUHGXFDWLRQLQWHUPVRIWKHGHOLYHU\RI
PDWKHPDWLFV FRXUVHV DQG WKH VLJQLILFDQW GHFOLQH RYHU WKH SDVW GHFDGH RI $XVWUDOLDQ
VWXGHQWV¶ DWWLWXGHV WRZDUG PDWKHPDWLFV LWLV  WLPHO\ WKDW DSSURSULDWH PDWKHPDWLFDO
SHGDJRJLHV EH GHVLJQHG DQG LPSOHPHQWHG WR HQKDQFH SUHVHUYLFH WHDFKHU OHDUQLQJ LQ
PDWKHPDWLFVPHWKRGVFRXUVHV%URZQ


7KLV DUWLFOH RXWOLQHV D FRQFHSWXDO IUDPHZRUN ZH XVHG WR VXSSRUW VWXGHQWV VWXG\LQJ
RQOLQH LQRUGHU WRPLQLPLVHVWXGHQWDQ[LHW\DQGGHYHORSPDWKHPDWLFVFRQWHQWNQRZOHGJH
0&. DQG PDWKHPDWLFV SHGDJRJLFDO FRQWHQW NQRZOHGJH 03&. 7KLV SDSHU LV D
VFKRODUO\ HQTXLU\ LQ SURJUHVV DQG UHSRUWV RQ WKH GHVLJQ FKDQJHVZH KDYHPDGH WR GDWH
EDVHG RQRXU  UHVHDUFK WR UHGXFH WUDQVDFWLRQDO GLVWDQFH DQG DV VXFK FRPSUHKHQVLYH GDWD
DQDO\VLVDQGGLVFXVVLRQZLOOEHSUHVHQWHGLQIXWXUHSXEOLFDWLRQV
/LWHUDWXUH5HYLHZ
7KHUH LV D FOHDU H[SHFWDWLRQ IURP SURIHVVLRQDO PDWKHPDWLFV ERGLHV WKDW HGXFDWLRQ
JUDGXDWHV DUH NQRZOHGJHDEOH DERXW EHVW SUDFWLFH LQ UHODWLRQ WR PDWKHPDWLFV HGXFDWLRQ
LQFOXGLQJNQRZOHGJHRIVWXGHQWVNQRZOHGJHRIPDWKHPDWLFVDQGNQRZOHGJHRIVWXGHQWV

OHDUQLQJRIPDWKHPDWLFV)ULG*RRV	6SDUURZS7KH$XVWUDOLDQ,QVWLWXWH
IRU 7HDFKLQJ DQG 6FKRRO /HDGHUVKLS $,76/ UHVSRQVLEOH IRU WHDFKHU UHJLVWUDWLRQ KDV
FOHDU H[SHFWDWLRQV WKDW JUDGXDWLQJ VWXGHQWV ZLOO SRVVHVV KLJK OHYHOV RI SHUVRQDO DQG
SURIHVVLRQDOQXPHUDF\*LYHQWKHVHH[SHFWDWLRQVDSULRULW\IRUXQLYHUVLWLHVLVHQVXULQJWKDW
JUDGXDWHVDUHFRPSHWHQWDQGFRQILGHQWWHDFKHUVRIPDWKHPDWLFV
7KHUHH[LVWVDODUJHERG\RIUHVHDUFKFRQFHUQLQJWKHGHYHORSPHQWRITXDOLW\JUDGXDWHV
DQG ZKLOVW LW LV D FRQWHVWHG WRSLF PXFK RI WKH UHVHDUFK LQ UHODWLRQ WR SUHVHUYLFH
PDWKHPDWLFVHGXFDWLRQKDV IRFXVHGRQWKH LPSRUWDQFHRIGHYHORSLQJSHGDJRJLFDOFRQWHQW
NQRZOHGJH3&.VHH&KLFN%DNHU3KDP	&KHQJ/DUNLQ-DPLHVRQ3URFWRU	
)LQJHU  DQG 3&. LV UHFRJQLVHG DV D FULWLFDO LQJUHGLHQW LQ TXDOLW\ PDWKHPDWLFV
WHDFKLQJ %DOO+LOO	%DVV 0D  ,Q DGGLWLRQ UHFHQW UHVHDUFK E\/LY\ DQG
9DOH VXJJHVWV WKDWD IXUWKHUVXEGLYLVLRQRI3&.PD\EHKHOSIXO LQH[SORULQJ WKH
W\SHVRINQRZOHGJH WHDFKHUV UHTXLUH WREHHIIHFWLYHPDWKHPDWLFV WHDFKHUV%XLOGLQJXSRQ
WKH ZRUN RI %DOO HW DO  DQG &KLFN HW DO  WKH\ VXJJHVW WKDW PDWKHPDWLFV
WHDFKHUV UHTXLUH GHHSPDWKHPDWLFDO FRQWHQW NQRZOHGJH DQG DOVR SHGDJRJLFDO NQRZOHGJH
VSHFLILF WR PDWKHPDWLFV FRQWHQW 7R EH FRQVLVWHQW ZLWK WKH QDPLQJ FRQYHQWLRQ LQ WKH
OLWHUDWXUH ZH UHIHU WR WKH GHHS NQRZOHGJH RI PDWKHPDWLFV FRQWHQW DV 0&. DQG WKH
DSSURSULDWHSHGDJRJ\IRUWHDFKLQJPDWKHPDWLFVDV03&.
'HYHORSLQJ VWXGHQW0&. DQG03&. LV D NH\ DLP RI WKHPHWKRGV FRXUVH GLVFXVVHG
KHUH DQG LV FULWLFDO LQ WKH GHYHORSPHQW RI JUDGXDWHV ZLWK D SURIRXQG XQGHUVWDQGLQJ RI
IXQGDPHQWDOPDWKHPDWLFV38)00D2XULQYHVWLJDWLRQRIWKHOLWHUDWXUHVXJJHVWV
WKDW D NH\ LQKLELWRU WR DQ RYHUDOO VXFFHVVIXO H[SHULHQFH RI SUHVHUYLFH PDWKHPDWLFV
HGXFDWLRQ DQG WKH GHYHORSPHQW RI 0&. DQG 03&. LV WKH KLJK OHYHO RI PDWKHPDWLFV
DQ[LHW\ HYLGHQW LQPDQ\ SUHVHUYLFH HGXFDWRUV *URRWHQERHU  ,W LV RXU FRQWHQWLRQ
WKDWDGGUHVVLQJWKHLVVXHRIDQ[LHW\LQSUHVHUYLFHHGXFDWRUVLVHVVHQWLDODVVHOIFRQILGHQFH
DQG VHOIHIILFDF\ DUH IXQGDPHQWDO IRU WKH GHYHORSPHQW RI 0&. DQG 03&. 5D\QHU
3LWVRODQWLV	2VDQD
Anxiety Defined 
$Q[LHW\FRQFHUQLQJWHDFKLQJPDWKHPDWLFVLVFRPPRQDPRQJSUHVHUYLFHHGXFDWRUVDQG
PD\ UHIOHFW SHUFHLYHG DQG UHDO GHILFLWV LQ SHUVRQDO OHYHOV RI QXPHUDF\ GHILFLWV LQ
SHGDJRJLFDO VNLOOV DQG DOVR SDVW RFFXUUHQFHV RI PDWKHPDWLFV IDLOXUH 3HNHU 
0DWKHPDWLFVDQ[LHW\ZKLFKJRHVEH\RQGDGLVOLNHRIPDWKHPDWLFVKDVEHHQGHILQHGLQWKH
OLWHUDWXUHLQQXPHURXVZD\V1HZVWHDGGHILQHVPDWKHPDWLFVDQ[LHW\DV³IHHOLQJVRI
WHQVLRQ DQG DQ[LHW\ WKDW LQWHUIHUH ZLWK WKH PDQLSXODWLRQ RI QXPEHUV DQG WKH VROYLQJ RI
PDWKHPDWLFDOSUREOHPVLQDZLGHYDULHW\RIRUGLQDU\OLIHDQGDFDGHPLFVLWXDWLRQV´S


*UHVKDPEHOLHYHVPDWKHPDWLFVDQ[LHW\WREHD³VWDWHRIGLVFRPIRUWWKDWDULVHVZKHQ
PDWKHPDWLFDOWDVNVDUHSHUFHLYHGRIDVWKUHDWHQLQJWRVHOIHVWHHP´WRVXFKDQH[WHQWWKDWLW
³FDQ LQWHUIHUHZLWK0DWKHPDWLFV SHUIRUPDQFH DQG LQKLELW VXEVHTXHQW OHDUQLQJ´ S 
0DWKHPDWLFV DQ[LHW\ DOVR PDQLIHVWV LQ WHUPV RI GLVFRPIRUW WRZDUGV WKH WHDFKLQJ RI
PDWKHPDWLFDO FRQFHSWV WKHRULHV RU IRUPXODV RU GXULQJ SUREOHPVROYLQJ WDVNV 3HNHU

:KLOVWPDWKHPDWLFV DQ[LHW\ H[LVWV LQ WKHJHQHUDO VWXGHQWSRSXODWLRQ LW DSSHDUV WREH
PXFKPRUHSUHYDOHQWLQSUHVHUYLFHHGXFDWLRQVWXGHQWV3HNHU%URZQ0FQDPDUD
+DQOH\DQG-RQHVFRQILUPHGZLGHVSUHDGDQ[LHWLHVDPRQJWKHSUHVHUYLFHHGXFDWLRQ
VWXGHQWVLQWKHLUVWXG\FRQFHUQLQJWKHLURZQOHDUQLQJRIPDWKHPDWLFVGXULQJWKHLUVFKRROLQJ
DQG DOVR FRQFHUQV ZLWK WKH SURVSHFW RI WHDFKLQJ WKH VXEMHFW 3UHVHUYLFH SULPDU\ VFKRRO
WHDFKHUVKDGWKHKLJKHVWOHYHORIPDWKHPDWLFVWHDFKLQJDQ[LHW\3HNHU,QVRPHZKDW
RID³GRXEOHZKDPP\´PDWKHPDWLFVDQ[LRXVSUHVHUYLFHHGXFDWRUVDUHDOVROLNHO\WRKROG
QHJDWLYH YLHZV WRZDUGV PDWKHPDWLFVPD\ UHFRJQLVH RQO\ WUDGLWLRQDOPHWKRGV IRU GRLQJ
PDWKHPDWLFV DQG PD\ EH KLJKO\ UHVLVWDQW WR GHYHORSLQJ DOWHUQDWH ZD\V RI WHDFKLQJ
PDWKHPDWLFV%UDG\	%RZG*URRWHQERHU5HVHDUFKE\5D\QHU3LWVRODQWLV
DQG2VDQDLQGLFDWHVWKDWORZHULQJPDWKHPDWLFVDQ[LHW\DPRQJVWVWXGHQWVLQFUHDVHV
WKHLUSHUIRUPDQFHLQPDWKHPDWLFVDQGPDWKHPDWLFVUHODWHGFRXUVHV7KHVHYDULRXVUHVHDUFK
ILQGLQJV KDYH SHGDJRJLFDO LPSOLFDWLRQV IRU KRZ PDWKHPDWLFV HGXFDWLRQ FRXUVHV DUH
GHVLJQHGDQGGHOLYHUHGWRSUHVHUYLFHHGXFDWRUVLQERWKIDFHWRIDFHDQGRQOLQHPRGHV
Impacts of anxiety on student learning in mathematics. 
:KLOVWPDWKHPDWLFVDQ[LHW\PD\FDXVHGLIILFXOW\ IRUSUHVHUYLFHHGXFDWRUV LW LVDOVRD
FDXVHIRUJUHDWHUFRQFHUQLQUHODWLRQWRLWVQHJDWLYHLPSDFWRQDWHDFKHU¶VHIIHFWLYHQHVVLQ
WKH FODVVURRP *UHVKDP  0F&XOOXFK 9LQVRQ  DV DQ[LHW\ WUDQVIHUV IURP
WHDFKHUWRVWXGHQWVDQGVHFRQGPDWKHPDWLFVDQ[LRXVWHDFKHUVDUHOLNHO\WRXVHIHZHUDQG
OHVVHIIHFWLYH LQVWUXFWLRQDO WHFKQLTXHV%UDG\	%RZG0F&XOOXFK9LQVRQ
UHSRUWV WKDWD IDLOXUH WRSURYLGHSRVLWLYHPDWKHPDWLFDOH[SHULHQFHV WRVWXGHQWV UHVXOWHG LQ
WKH OHDUQLQJ RI PDWKDQ[LRXV EHKDYLRXUV )XUWKHUPRUH PDWKHPDWLFVDQ[LRXV XQLYHUVLW\
VWXGHQWV DYRLGHG FRXUVHV UHTXLULQJ HLWKHU PRGHUDWH RU KLJK PDWKHPDWLFV SUHUHTXLVLWHV
VXJJHVWLQJ WKDW PDWKHPDWLFV DQ[LHW\ LV D VLJQLILFDQW IDFWRU LQ FDUHHU FKRLFH 5D\QHU
3LWVRODQWLV	2VDQD
,Q VXPPDU\ WKH OLWHUDWXUH VXJJHVWV D FULVLV LQPDWKHPDWLFVHGXFDWLRQ LQ WHUPVRI WKH
GHYHORSPHQW RI FRQFHSWXDO SURFHGXUDO DQG GHFODUDWLYH NQRZOHGJH RI SUHVHUYLFH
HGXFDWRUV 38)0 $FFRPSDQ\LQJ WKH FRQFHUQV UHJDUGLQJ PDWKHPDWLFDO NQRZOHGJH DUH
FRQFHUQVUHODWHGWRWKHGHYHORSPHQWRISRVLWLYHDWWLWXGHVWRPDWKHPDWLFVDQGEHOLHIVDERXW
KRZ PDWKHPDWLFV VKRXOG EH WDXJKW 3HGUR 'D 3RQWH 2OLYHLUD 	 9DUDQGDV 
7HDFKLQJ DQG OHDUQLQJ DUH FROOHJLDO DFWLYLWLHV DQG WKXV SUHVHUYLFH HGXFDWRUV GHYHORS
SRVLWLYH DWWLWXGHV WRZDUGVPDWKHPDWLFV ERWK LQGLYLGXDOO\ DQG LQ FROODERUDWLRQZLWK RWKHU
OHDUQHUV$PDMRUGHVLJQFKDOOHQJHLQRXURQOLQHPDWKHPDWLFVPHWKRGVFRXUVHZDVQRWRQO\
WKHGHYHORSPHQWRI0&.DQG03&.EXWDOVRWKHSURYLVLRQRIRSSRUWXQLWLHVIRUGLDORJXH
ZLWKSHHUVDVZHOODV WHDFKHUV ,WZDVK\SRWKHVLVHG WKDW LQVXFKDFROOHJLDOHQYLURQPHQW
VWXGHQW DQ[LHW\ ZRXOG EH PLQLPLVHG $V RQOLQH HGXFDWLRQ LV D VXEVHW RI GLVWDQFH
HGXFDWLRQZHH[DPLQHGWKHUHVHDUFKOLWHUDWXUHLQWKLVGRPDLQIRUDVXLWDEOHIUDPHZRUNWR
GLUHFW RXU FRXUVH UHGHVLJQ 7UDQVDFWLRQDO GLVWDQFH WKHRU\ 7'7 DSSHDUHG WR PHHW RXU
GHVLJQQHHGV


7UDQVDFWLRQDO'LVWDQFH7KHRU\
,QGHILQLQJDWKHRU\IRUGLVWDQFHHGXFDWLRQ0RRUHVXJJHVWHGWKDWWUDQVDFWLRQDO
GLVWDQFH LV QRW GHILQHG LQ WHUPV RI JHRJUDSKLFDO GLVWDQFH EXW UDWKHU LW LV D SHGDJRJLFDO
FRQFHSW HQFRPSDVVLQJ WKH VHSDUDWLRQ RI OHDUQHUV DQG WHDFKHUV E\ WLPH DQG VSDFH
7UDQVDFWLRQDOGLVWDQFHLVWKH³SV\FKRORJLFDODQGFRPPXQLFDWLRQVVSDFH´0RRUHS
WKDWRFFXUVEHWZHHQOHDUQHUVDQGWHDFKHUVDQGLVVKDSHGE\WKHHQYLURQPHQWDQGE\WKH
SDWWHUQVRIDFWLYLW\RILQGLYLGXDOVZLWKLQWKHHQYLURQPHQW7'7HQFRPSDVVHVDOOWKHW\SHV
RI HGXFDWLRQDO DSSURDFKHV FXUUHQWO\ LQ XVH LQ KLJKHU HGXFDWLRQ QDPHO\ IDFHWRIDFH
EOHQGHGRUIXOO\RQOLQH7UDQVDFWLRQDOGLVWDQFHLVLQIOXHQFHGE\WKUHHLQWHUUHODWHGIDFWRUV
WKHVWUXFWXUHRIWKHSURJUDPWKHGLDORJXHWKDWH[LVWVEHWZHHQWKHWHDFKHUDQGWKHOHDUQHU
DQG EHWZHHQ OHDUQHUV DQG WKH OHYHO RI DXWRQRP\ RI WKH LQGLYLGXDO OHDUQHU 'HOLEHUDWLYH
WHDFKLQJVWUDWHJLHVDUHORFDWHGZLWKLQWKHYDULDEOHVRIVWUXFWXUHDQGGLDORJXHZLWKOHDUQHU
DXWRQRP\WKHLQGHSHQGHQWYDULDEOH0RRUH
DialogueUHIHUVWRWKHLQWHUSOD\RIZRUGVDQGDFWLRQVEHWZHHQWHDFKHUDQGOHDUQHUZKHQ
RQHJLYHV LQVWUXFWLRQDQG WKHRWKHU UHVSRQGV$OWKRXJK LQWHUDFWLRQVDUHQHFHVVDU\ IRU WKH
FUHDWLRQ RI GLDORJXH LQWHUDFWLRQV DUH QRW V\QRQ\PRXVZLWK GLDORJXH WKDW LV GHILQHG DV D
SRVLWLYHLQWHUDFWLRQ³ZKLFKLVSXUSRVHIXOFRQVWUXFWLYHDQGYDOXHGE\HDFKSDUW\´0RRUH
S  ,W LV UHFRJQLVHG WKDW WKHPHGLXPRI FRPPXQLFDWLRQ LV DNH\ FRPSRQHQW LQ
GHWHUPLQLQJWKHW\SHVRIGLDORJXHWKDWFDQRFFXUDQGE\PDQLSXODWLQJWKHFRPPXQLFDWLRQV
PHGLDLWLVSRVVLEOHWRLQFUHDVHGLDORJXHEHWZHHQOHDUQHUVDQGWKHLUWHDFKHUVWKXVUHGXFLQJ
WKHWUDQVDFWLRQDOGLVWDQFH6WUXFWXUHUHIHUVWRWKHH[WHQWWRZKLFKDQHGXFDWLRQDOSURJUDP
RUFRXUVHZLWKLQDSURJUDPFDQEHUHVSRQVLYHWRWKHOHDUQLQJQHHGVRILQGLYLGXDOVWXGHQWV
$FFRUGLQJ WR0RRUH  S  VWUXFWXUH ³H[SUHVVHV WKH ULJLGLW\ RU IOH[LELOLW\ RI WKH
SURJUDPPH
V HGXFDWLRQDO REMHFWLYHV WHDFKLQJ VWUDWHJLHV DQG HYDOXDWLRQ PHWKRGV´ 7KH
TXDOLW\RIWKHVWUXFWXUHLVGHWHUPLQHGE\KRZFDUHIXOO\WKHVHHOHPHQWVDUHFRQVWUXFWHG
7KH LGHQWLILFDWLRQ DQG PDQLSXODWLRQ RI VWUXFWXUH DQG GLDORJXH DUH NH\ HOHPHQWV LQ
PLQLPLVLQJWUDQVDFWLRQDOGLVWDQFHKRZHYHUFDUHQHHGVWREHWDNHQQRWWRRYHUVWUHVVWKHVH
HOHPHQWVDWWKHH[SHQVHRIWKHDJHQF\RIWKHOHDUQHUV7KLVDJHQF\LVGHVFULEHGE\WKHWKLUG
YDULDEOHRIWUDQVDFWLRQDOGLVWDQFHOHDUQHUDXWRQRP\/HDUQHUDXWRQRP\UHFRJQLVHVWKDWLWLV
XOWLPDWHO\ ³WKH OHDUQHU UDWKHU WKDQ WKH WHDFKHU ZKR GHWHUPLQHV WKH JRDOV WKH OHDUQLQJ
H[SHULHQFHVDQGWKHHYDOXDWLRQGHFLVLRQVRIWKHOHDUQLQJSURJUDPPH´0RRUHS
0RRUH IXUWKHU VXJJHVWHG WKDW WKHUH LV D ³UHODWLRQVKLS EHWZHHQ GLDORJXH VWUXFWXUH DQG
OHDUQHUDXWRQRP\IRUWKHJUHDWHUWKHVWUXFWXUHDQGWKHORZHUWKHGLDORJXHLQDSURJUDPPH
WKH PRUH DXWRQRP\ WKH OHDUQHU KDV WR H[HUFLVH´ 0RRUH S  ,Q DGGLWLRQ DQ
LQYHUVHUHODWLRQVKLSH[LVWVEHWZHHQVWUXFWXUHDQGGLDORJXHLQWKDWDPRUHKLJKO\VWUXFWXUHG
SURJUDPSUHVHQWVDUHGXFHGVSDFHIRUGLDORJXHLQWHUDFWLRQDQGWKHQHJRWLDWLRQRIPHDQLQJ
LQWKHWHDFKLQJOHDUQLQJSURFHVV*RNRRO5DPGRR
0DQLSXODWLRQVRI WKHVHHOHPHQWV LQFUHDVHRUGHFUHDVH WUDQVDFWLRQDOGLVWDQFHZKLFK LQ
WXUQGHPDQGVPRUHRU OHVVDXWRQRP\ IURPVWXGHQWV LQPDQDJLQJ WKHLU OHDUQLQJ *RNRRO
5DPGRR  5HVHDUFK E\ %HQVRQ DQG 6DPDUDZLFNUHPD  VXJJHVWV WKDW RQOLQH
OHDUQHUV LQ WKH HDUO\ \HDUV RI D SURJUDP GHPRQVWUDWH ORZ OHYHOV RI DXWRQRP\ DQG WKXV
UHTXLUHDWDPLQLPXPKLJKOHYHOVRIVWUXFWXUHLQRUGHUWROLPLWWUDQVDFWLRQDOGLVWDQFH7KLV
ZDV QRW WKH FDVH ZLWKPRUH PDWXUH OHDUQHUV ZKR ZHUH PRUH DEOH WR PDQDJH WKHLU RZQ
OHDUQLQJ DQG WKH VRFLDO FRQVWUXFWLRQ RI NQRZOHGJH WKURXJK SHHUWRSHHU DQG OHDUQHUWR
WHDFKHUQHWZRUNV$V D UHVXOW HGXFDWRUV ³QHHG WRGHVLJQ IRUKLJK OHYHOV RIGLDORJXH DQG
VWUXFWXUH«LQRUGHU WR VXSSRUWVWXGHQWV´SDUWLFXODUO\ LQ WKHHDUO\\HDUVRI WKHLUSURJUDP
%HQVRQ 	 6DPDUDZLFNUHPD S   5HFRJQLVLQJ WKH LPSDFW RI QHZ :HE 
WHFKQRORJLHV 3DUN  VXJJHVWV D QHZ XQGHUVWDQGLQJ RI 7'7 WKDW LQFRUSRUDWHV ERWK


LQGLYLGXDO DQG FROOHFWLYH DFWLYLWLHV IDFLOLWDWHG E\ HPHUJHQW VRFLDO WHFKQRORJLHV VXFK DV
)OLFNU 7ZLWWHU DQG )DFHERRN 7KHVH QHZ FRPPXQLFDWLRQ WRROV RIIHU RSSRUWXQLWLHV IRU
FRXUVHV WR EH GHYHORSHG WKDW DUH KLJK LQ ERWK VWUXFWXUH DQG GLDORJXH ZLWKRXW WKH KLJK
WUDQVDFWLRQDOGLVWDQFHWKDWPLJKWEHLPSOLHGZKHQFRQVLGHULQJLQLWLDOFRQFHSWLRQVRI7'7
%HQVRQ	6DPDUDZLFNUHPD
:KLOVW JHQHUDOO\ ZHOO UHFHLYHG LQ WKH DFDGHPLF OLWHUDWXUH WKHUH KDYH EHHQ FRQFHUQV
H[SUHVVHGLQVRPHUHFHQWDUWLFOHVUHJDUGLQJWKHXVHIXOQHVVRI7'73DUWLFXODUO\FULWLFDORI
WKH WKHRU\ DUH *RUVN\ DQG &DVSL  ZKR VXJJHVW ZKLOVW WKH WKHRU\ LV LPSRUWDQW
FRQFHSWXDOO\ LWV XVHIXOQHVV LV OLPLWHG DV UHVHDUFK KDV \HW WR VKRZ D FRUUHODWLRQ EHWZHHQ
VWXGHQW RXWFRPHV DQG YDULDWLRQV RI FRXUVH GHVLJQ PLQLPLVLQJ WUDQVDFWLRQDO GLVWDQFH
0XUSK\DQG5RGULJXH]0DQ]DQDUHVVXJJHVWDZHDNQHVVRI7'7LVWKDWLWQDUURZO\
IRFXVHVRQDQDQDO\VLVRILQWHUDFWLRQVEHWZHHQWHDFKHUDQGOHDUQHUUDWKHUWKDQLQYHVWLJDWLQJ
WKHPRUHLPSRUWDQWHOHPHQWRIWKHGHYHORSPHQWRIDFRPPXQLW\RIOHDUQHUVDVRSSRVHGWR
OHDUQHUVLQWHUDFWLQJLQLVRODWLRQZLWKPDWHULDOVDQGZLWKWKHWHDFKHU
'HVSLWH WKH FRQFHUQV RI ERWK*RUVN\ DQG&DSVL  DQG0XUSK\ DQG5RGULJXH]
0DQ]DQDUHVLQRXUYLHZ7'7LVDXVHIXODQGDSSURSULDWHIUDPHZRUNIRUDQDO\VLQJ
RXU OHDUQLQJ DQG WHDFKLQJ HQYLURQPHQW ILUVW\HDU VWXGHQWV KLJK OHYHOV RI DQ[LHW\
FRQFHUQLQJPDWKHPDWLFVSRWHQWLDOO\ZHDNPDWKHPDWLFDOEDFNJURXQGVVWXG\LQJRQOLQHDQG
WKHQGHWHUPLQLQJWKHFRUUHFWEDODQFHRIGLDORJXHDQGVWUXFWXUHZKLFKPDWFKWKHSURMHFWHG
OHYHORIOHDUQHUDXWRQRP\7KLVFODLPLVEDVHGRQWKHXVHRI7'7LQDQXPEHURIVWXGLHV
LQYHVWLJDWLQJGLVWDQFHHGXFDWLRQ$OELRQDQGLWVXVHE\WKHOHDGDXWKRULQUHVHDUFK
LQYHVWLJDWLQJSUHVHUYLFHHGXFDWLRQLQEOHQGHGDQGRQOLQHHQYLURQPHQWV.DZND/DUNLQ	
'DQDKHU$VIXUWKHUGDWDDUHFROOHFWHGDQGDQDO\VHGZHZLOOEHDEOHWRPRUH
IXOO\ HYDOXDWH WKH HIILFDF\ RI 7'7 IRU PDWKHPDWLFV HGXFDWLRQ LQ EOHQGHG DQG RQOLQH
HQYLURQPHQWV
0HWKRGRORJ\
2XUJXLGLQJUHVHDUFKTXHVWLRQZDVHow can an online mathematics methods course be 
designed to minimise transactional distance between teacher and learner and learner and 
learner, in order for pre-service teachers to develop appropriate attitudes and 
competencies for teaching mathematics? 2XU SULPDU\ JRDO ZDV WR HQVXUH VWXGHQWV
GHYHORSHG0&.DQG03&.ZKHQ WKH\ VWXGLHG WKHPDWKHPDWLFVPHWKRGV FRXUVH RQOLQH
0DMRUPRGLILFDWLRQVZHUHUHTXLUHGWRWKHH[LVWLQJIDFHWRIDFHRQFDPSXVFRXUVHWRUHGXFH
7'DQGDWWDLQDQHIIHFWLYHEDODQFHDPRQJGLDORJXH VWUXFWXUHDQG OHDUQHUDXWRQRP\$Q
DFWLRQUHVHDUFKDSSURDFKZDVXVHG WRGLUHFWPRGLILFDWLRQV WR WKHFRXUVH WR IDFLOLWDWHKLJK
OHYHOVRIVWUXFWXUHDQGGLDORJXHLQRUGHUWRGHYHORS0&.DQG03&.DQGUHGXFHVWXGHQWV¶
DQ[LHW\DERXWWKHOHDUQLQJDQGWHDFKLQJRIPDWKHPDWLFV7KHDFWLRQUHVHDUFKF\FOHRIGDWD
FROOHFWLRQ DQG UHIOHFWLRQ FRXUVH UHGHVLJQ DQG LPSOHPHQWDWLRQ RI GHVLJQ FKDQJHV ZDV
IROORZHG DFURVV WKUHH VHPHVWHUV WRPDNH RQJRLQJ FRXUVHPRGLILFDWLRQVZLWK WKH RYHUDOO
DLP RI HQKDQFLQJ VWXGHQW OHDUQLQJ RXWFRPHV 7KLV LV DQ DXWKHQWLF UHVHDUFK DSSURDFK LQ
PDWKHPDWLFV HGXFDWLRQ 6DNVKDXJ 	 :RKOKXWHU  DV LQGLYLGXDOV LQYROYHG LQ D
WHDFKLQJFRQWH[WDUHEHVWSODFHG WR LGHQWLI\DW WKH ORFDO OHYHO FKDQJHVZKLFKQHHG WREH
PDGH WR LPSURYH OHDUQLQJDQG WHDFKLQJ &RKHQ0DQLRQ	0RUULVRQ%\ZD\RI
H[DPSOH 7DEOH L QGLFDWHV LQLWLDO FKDQJHV WR WKH FRXUVH GHVLJQ WKDW UHVXOWHG IURP RXU
XQGHUVWDQGLQJ RI KRZ WKH7'7HOHPHQWV RI VWUXFWXUH DQG GLDORJXH FRXOG EHPRGLILHG WR
UHGXFHVWXGHQWDQ[LHW\DQGLPSURYH0&.DQG03&.


7DEOH
Initial TDT Design Modifications 
(OHPHQW0RGLILHG 7'7
FRPSRQHQW
%ULHIGHVFULSWLRQRIPRGLILFDWLRQ
2QOLQHOHFWXUHV 6 /HFWXUHVSRGFDVWVZHUHFUHDWHGIRUODWHUGRZQORDGE\
VWXGHQWVLQPSDQGPSIRUPDW
9LGHR
GHPRQVWUDWLRQV
6 $VHULHVRIYLGHRVZHUHPDGHGHPRQVWUDWLQJXVHRI
0DWKHPDWLFVPDWHULDOVIRUWHDFKLQJHJXVLQJ0$%
EORFNVVWRU\ERRNV
H3RUWIROLR 6	' 6WXGHQWVFUHDWHGDQLQGLYLGXDOH3RUWIROLRXVLQJ0DKDUD
VRIWZDUHRXWOLQLQJWKHLUPDWKHPDWLFDOOHDUQLQJ
9LUWXDO&ODVVURRPV
:LPED
6	' 9LUWXDOFODVVURRPVZHUHXVHGRQDZHHNO\EDVLVIRU
RQOLQHWXWRULDOVDQGDVPHHWLQJVSDFHVIRUVWXGHQW
FROODERUDWLRQ
)RUXPV ' )RUXPVZHUHHVWDEOLVKHGIRUHDFKFRQFHSWHJ$GGLWLRQ
6XEWUDFWLRQ$OJHEUDRU'HFLPDO)UDFWLRQV
/060RRGOH 6 $OOUHVRXUFHVQHHGHGIRURQOLQHOHDUQLQJZHUHDYDLODEOH
YLDWKH/06HJYLGHRVSRGFDVWVQRWHGDERYH

'DWDZHUHFROOHFWHGIURPVWXGHQWVDWWKHFRQFOXVLRQRIHDFKRIWKUHHVHPHVWHUVYLDWKH
IRUPDO 6WXGHQW (YDOXDWLRQ RI &RXUVH 6(& SURFHVV FRQGXFWHG E\ WKH XQLYHUVLW\ (DFK
VWXGHQW VWDWHPHQW ZDV H[DPLQHG DQG FRGHG DV UHIOHFWLQJ DQ HOHPHQW RI VWUXFWXUH 6 RU
GLDORJXH ' ,Q VRPH FDVHV FRPPHQWV ZHUH FRGHG DV ERWK 6 DQG ' DV WKH\ LQFOXGHG
DVSHFWV RI ERWK HOHPHQWV )XUWKHU WKH FRGLQJ FDWHJRULVHG WKH FRPPHQWV DV LQGLFDWLQJ D
SRVLWLYH VWUXFWXUDO HOHPHQW 6 D QHJDWLYH VWUXFWXUDO HOHPHQW 6 D SRVLWLYH GLDORJXH
HOHPHQW'RUDQHJDWLYHGLDORJXHHOHPHQW')ROORZLQJWKLVNH\WKHPHVLQWKHGDWD
ZHUHH[WUDFWHG3UHVHQWHGEHORZDUH WZRH[DPSOHVRI WKHSURFHVV LQDFWLRQ“The Wimba 
tutorials were fabulous! Web students then get the same amount of support as on-campus 
students” 6WXGHQW  ZDV FRGHG DV ' DQG WKHPHG DV YLUWXDO FODVVURRP :LPED
“The website was laid out in an easy to understand manner. I had no trouble navigating to 
find the information I needed. I like that the tutorials were recorded so that I could view 
them later” 6WXGHQW  ZDV FRGHG DV 6 DQG ' DQG WKHPHG DV /06 DQG FRXUVH
RUJDQLVDWLRQDQGYLUWXDOFODVVURRP:LPED$W WKLV MXQFWXUHWKHVHLQLWLDOH[DPSOHVVHUYH
RQO\DVDQLQGLFDWLRQRIKRZIXWXUHGDWDZLOOEHFRGHGDQGDVWKLVLVDUHSRUWRIDQRQJRLQJ
UHVHDUFKSURMHFWILQDOGDWDDQDO\VLVKDVQRWEHHQFRQGXFWHG7KXVLQWHUSUHWDWLRQRIGDWDLV
RQJRLQJDWWKLVWLPH
)XWXUH'LUHFWLRQV
7KHIRFXVRIWKLVSDSHU¶VPHWKRGRORJ\VHFWLRQLVWRH[SODLQKRZZHFROOHFWHGWKHGDWD
DQGDQDO\VHG LWWR PDNH LQLWLDOPRGLILFDWLRQV WR WKH FRXUVH7KH UHVHDUFK LVRQJRLQJ ,Q
IXWXUHDUWLFOHVZHZLOOSUHVHQWFRPSUHKHQVLYHGHWDLOVRIRXUGDWDDQDO\VLVFROOHFWHGDFURVV
WKH WKUHH VHPHVWHUV RI GHVLJQ LPSOHPHQWDWLRQ DQG UHIOHFWLRQ DV ZHOO DV WKH UHVHDUFK
ILQGLQJV(DUO\LQGLFDWLRQVVXJJHVWKRZHYHUWKHFRXUVHPRGLILFDWLRQVKDYHEHHQVXFFHVVIXO
LQDWWDLQLQJWZRRIRXUVLJQLILFDQWJRDOVRIWKHFRXUVHUHGXFLQJVWXGHQWDQ[LHW\UHJDUGLQJ
OHDUQLQJDQGWHDFKLQJPDWKHPDWLFVDQGWKHHVWDEOLVKPHQWRIDQDSSURSULDWHOHYHORI0&.
DQG 03&. IRU ILUVW\HDU WHDFKHU HGXFDWLRQ VWXGHQWV $V IXUWKHU GDWD LV FROOHFWHG DQG


DQDO\VHGZHZLOO EH DEOH WR IXUWKHU GHWHUPLQH WKH XVHIXOQHVV RU RWKHUZLVH RI 7'7 DV D
FRQFHSWXDOIUDPHZRUN
5HIHUHQFHV
$$07 0D\Executive summary and recommendations from the Mathematics? Why not? project. 
5HWULHYHGIURPKWWSZZZDDPWHGXDXLQGH[SKS3XEOLFDWLRQVDQGVWDWHPHQWV3RVLWLRQVWDWHPHQWV

%DOO'+LOO+	%DVV+ .QRZLQJ0DWKHPDWLFV IRU WHDFKLQJ:KR NQRZV0DWKHPDWLFVZHOO
HQRXJKWRWHDFKWKLUGJUDGHDQGKRZFDQZHGHFLGH"AmericanEducator, 29(3), S
%HQVRQ 5 	 6DPDUDZLFNUHPD *  $GGUHVVLQJ WKH FRQWH[W RI HOHDUQLQJ 8VLQJ WUDQVDFWLRQDO
GLVWDQFH WKHRU\ WR LQIRUP GHVLJQ Distance Education, 30(1),  GRL
KWWSG[GRLRUJ
%UDG\3	%RZG$0DWKHPDWLFVDQ[LHW\SULRUH[SHULHQFHDQGFRQILGHQFHWRWHDFK0DWKHPDWLFV
DPRQJSUHVHUYLFHHGXFDWLRQVWXGHQWVTeachers and Teaching: Theory and Practice, 11GRL
KWWSG[GRLRUJ
%URZQ*5HYLHZRIHGXFDWLRQLQ0DWKHPDWLFVGDWDVFLHQFHDQGTXDQWLWDWLYHGLVFLSOLQHV5HSRUWWR
WKH *URXS RI (LJKW 8QLYHUVLWLHV 5HWULHYHG IURP KWWSZZZJRHGXDXBBGRFXPHQWVJRSROLF\
DQDO\VLVJR0DWKHPDWLFVUHYLHZSGI
%URZQ 7 0FQDPDUD 2 +DQOH\ 8 	 -RQHV /  3ULPDU\ VWXGHQW WHDFKHUV¶ XQGHUVWDQGLQJ RI
0DWKHPDWLFV DQG LWV WHDFKLQJ British Educational Research Journal, 25  GRL
KWWSG[GRLRUJ
&KLFN+%DNHU03KDP7	&KHQJ+Aspects of teachers' pedagogical content knowledge for 
decimals 3URFHHGLQJV RI WKH WK &RQIHUHQFH RI WKH ,QWHUQDWLRQDO *URXS IRU WKH 3V\FKRORJ\ RI
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